Worldwide, trauma is the sixth leading cause of death and represents 10% of all-time mortality, being a serious public health problem with significant social and economic costs. This study aims at analysing the costs regarding the maxillofacial trauma of the patients admitted to the Sibiu County Clinical Emergency Hospital, during the period 2014-2017 as well as comparisons regarding the costs of the different treatment methods.
INTRODUCTION
Trauma is a physical or mental injury. The term traumatology refers to the stage of natural and human-caused traumas, their medical or psychobiological consequences. (1) In the United States, traumatic pathology represents 37% of the reasons for presentation in the emergency departments, and the costs for diagnosing and treating traumatized patients amount to over 250 billion dollars and is the third cause of death in all age groups. (2, 3) The costs for craniofacial trauma in the US that require recovery, the costs are $ 196.460. For patients with minor or medium trauma who need recovery, the expenses amount to about $ 15.000. The costs of caring for a patient with severe craniofacial trauma can reach $ 4 million. (4, 5) Worldwide, facial trauma involves a considerable financial effort, without including the indirect costs, such as those related to productivity, or the incommensurable ones produced by the decrease of the quality of life, facts that lead to the mobilization of special resources, especially human, involved in the research of this domain.
According to Eurostat, Romania occupies the last place in the European Union, allocating only 5% of the gross domestic product (GDP) for health, compared to other EU member states, such as Germany which allocates 11% of GDP or France, 11.5%. The percentage of GDP that Romania distributes to healthcare has registered a slight increase, from 4.94% in 2015 to 5.16% in 2017. However, we are well below the European average, which in 2016 was 9.9%. The treatment of the traumatized patient aims both at identifying the life-threatening injuries in order to stabilize the patient (at the place of the accident or in the emergency room during what is called Golden Hour) and the definitive treatment of the injuries.(6) WHO data show that 11,5 million Europeans who survived craniofacial injuries present both physical disabilities, cognitive and emotional disorders. (7, 8, 9) Sometimes, the emergency treatment of maxillofacial trauma is delayed due to the presence of life-threatening injuries, being resolved at a later stage, after stabilization of the patient, or even at a distance from the moment of the trauma, following the correction of respiratory or aesthetic facial deficiencies. Hence the need to establish trauma centres properly equipped to diagnose trauma, the intervention as quickly as possible and the need to train specialized traumatologists in traumatic pathology for each specialty: Oral and facial maxillary surgery, ENT, Orthopedics, Ophthalmology, Neurosurgery.
The number of oral and maxillofacial traumas is increasing due to several factors: from the development of the automotive industry and the way in which the transportation technology evolves up to the increase of the domestic accidents, accidental falls or aggressions.
According to the retrospective study carried out by us regarding the Epidemiological Evaluation of the oral and maxillofacial traumas produced in the Sibiu County Clinical Emergency Hospital during the period 2014-2017, a number of 1240 patients with facial trauma were admitted; in men, there was a higher incidence than in women, namely 19,03% women and 80,97% men. According to the study, the most patients who suffered facial trauma are the persons without education (22,9%), with a low income and a modest social condition, the financial status being considered a risk factor for facial trauma. The average age of patients with these traumas observed in this study was 20-40 years, 58,15% of these patients had these types of pathologies. From the etiology point of view, there was a higher frequency of trauma occurrence following accidental falls, followed by car accidents and aggressions. The percentage of patients who underwent surgery in the Department of Oral and Maxillofacial Surgery in Sibiu was also studied, noticing an increasing tendency, which highlights the need for surgical treatment for this type of pathology.
AIM
This article aims at the cost/ efficiency analysis between the methods of treatment for the oral and maxillofacial traumas and the cost/ benefit analysis regarding the closed reduction of the mandibular fractures compared to the open reduction and the osteosynthesis of these types of fractures.
MATERIALS AND METHODS
Comparisons were made regarding the costs of different types of trauma, in the craniomaxillofacial area.
From a group of 1240 patients with facial trauma, patients with cranial vault fractures, basilar fractures, mandibular fractures, nasal bone fractures, malar fractures and orbital floor fractures were analyzed.
The study was developed in collaboration with the economic and financial service of the Sibiu County Clinical Emergency Hospital and was carried out within the Sibiu County Clinical Emergency Hospital for the period 2014-2017.
RESULTS
The loss of monetary value when using some resources is called cost. Also, the consequences of some health programmes are represented by: effects, benefits and utilities.
The increase of the costs and the economic and social impact of the health system make the health field capture the attention of the population. It is desired to make the whole health system more efficient, which is why all the human resources in this system from hospital managers to the medical personnel know very well the methods by which this can be achieved. (10) The economic evaluation can be divided into 4 categories: Cost minimization analysis that aims to identify the variant with the minimum costs in these surgical procedures, for example. (11, 12) We The cost-effectiveness analysis aims at establishing the most effective treatment at the lowest costs. In these cases, the costs are associated with a single effect, which may be different from one procedure to another.
We studied the relationship between cost and efficiency in the case of mandibular fractures of patients admitted to the Sibiu County Clinical Emergency Hospital during the study period, between open reduction and fracture osteosynthesis (figure no. 1).
Normally, in the case of open reductions and osteosynthesis of mandibular fractures, more expensive materials are needed to perform the operation. The average costs are higher (2302 RON) than for the closed reduction (1397 RON).
Closed reduction of mandibular fractures requires a minimum of materials and in most cases is performed under local anesthesia, lowering the costs compared to general anesthesia required for open reduction
The cost-utility analysis refers to the quality of life of the patients according to these pathologies, which can be measured by the opinions of the persons concerned.
However, the economic evaluation presents some limitations, because it is difficult to analyse the distribution of consequences and costs between different categories of population.
Figure no. 1. Cost-effectiveness analysis for the treatment of mandibular fractures of patients admitted to the Sibiu County Clinical Emergency Hospital, between 2014-2017 (per patient)
Also, the development of economic assessment techniques can use much higher resources and costs for the system, which is why a very detailed analysis of the alternatives is needed.
Also, the development of economic assessment techniques can use much higher resources and costs for the system, which is why a very detailed analysis of alternatives is needed.
A high average cost was observed in the case of cranial vault fractures (3280,735 RON) and in the case of basilar skull fractures (2244,505 RON), which can be explained by the complexity of the treatment of these cases and by the pre and postoperative complex and long-term care that require complex logistics and human resource (table no. 2). Cost-benefit analysis targets at comparing the resources needed for each procedure with the resources to be saved.
In our study, 108 patients had fractures of nasal bones, being some of the most frequent fractures in the viscerocranium due to the prominent position of the nasal pyramid, which is often exposed to different types of trauma. The total cost of treating these types of pathologies during the study period was 85117,28 RON. However, the average cost per patient was quite low (788,122 RON), which can be explained by the closed reduction in most cases of these types of fractures and their favourable evolution (table no. 3).
Table no. 3. Analysis of patients who suffered fractures of nasal bones, the average cost of these types of pathologies per patient and the total cost in the period 2014-2017
Number of patients 108 Average cost 788,122 RON Total cost 85117,28 RON Orbital floor fractures represent a complex pathology, which often requires an interdisciplinary approach between the maxillofacial surgeon and ophthalmologist, and their reconstruction techniques use titanium or bone graft reconstruction, or resorbable membranes, high-cost materials. All these could explain the high average costs in the case of these fractures (2476 RON).
Malar fractures were also frequently encountered in our study in 76 patients, and the average costs per patient were 1409,547 RON (table no. 4) . In this study, we also made a comparison regarding the average costs per patient, in the case of double mandibular fractures, skull vault fractures, nasal bone fractures and malar fractures (figure no. 2).
In descending order, there were the fractures of cranial vault, the double mandibular fractures, followed by the fractures of malar and the fractures of nasal bones. The complexity of treating cranial vault fractures and the need for perioperative care may explain the higher costs of these pathologies. Also, double mandibular fractures also require materials for osteosynthesis and postoperative restraint of solid nutrition and careful monitoring can explain the increased costs of these pathologies.
Fractures of nasal bones have the lowest costs, possibly due to the closed reduction in most cases, without using osteosynthetic materials and possibly due to their short hospitalization.
Figure no. 2. Comparative analysis of the average costs required to treat patients with double mandibular fractures, cranial vault fractures, nasal bone fractures and malar fractures in the period 2014-2017 DISCUSSIONS
Worldwide, the alarming increase in healthcare costs represents a high concern. Also, as in the case of other specialties, in the traumas of the oral and maxillofacial region, the costs depend on a number of factors such as the type of pathology, the age of the patient, the severity of the pathology, the associated comorbidities of the patients with these types of pathologies.
Given the increasing complexity of cases in the oral and maxillofacial field as well as the increasing need for surgical intervention and the increase in the number of hospitalization days, the costs for these pathologies are automatically growing. (13) This study shows that in the period 2014-2017, regarding patients with craniomaxillofacial trauma within the Sibiu County Clinical emergency Hospital, the highest average costs per patient were recorded for patients with cranial vault fractures (3280,735 RON) which can be explained by the complexity of the treatment of these cases and by the complex and long-term pre and post-operative care that requires complex logistics and human resource.
There were also higher average costs in patients with double mandibular fractures (2264,222 RON), compared with patients who presented with body mandibular fracture and subchondral fracture, possibly due to the use of more osteosynthesis material in such cases. At the same time, the open reduction of the mandibular fractures required an average cost per patient of 2302 RON compared with 1397 RON for the closed reduction, which can be explained by the costs required for the osteosynthesis materials, and by the longer hospitalization and the more complex postoperative care in these patients.
The lowest average costs were observed for the most common pathologies, namely the fractures of the nasal bones (788,122 RON). The frequent closed reduction of these pathologies, without expensive materials and the favourable postoperative evolution may explain this fact.
CONCLUSIONS
From this study we observed a high average cost per patient in individuals who had fractures of the cranial vault, which can be explained by the complexity of the treatment of these cases and by the complex pre and postoperative care. These are followed by double mandibular fractures, which had an average cost per patient of 2264,222 RON possibly due to the use of several osteosynthesis materials.
The most common pathologies were the fractures of the nasal bones (108 patients). These pathologies required the lowest costs (788,122 RON) possibly due to the closed reduction in most cases and possibly due to the favourable evolution and the rapid recovery of the patients.
